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I. INTRODUCTION
B OOLEAN bent functions were first introduced by Rothaus in 1976 as an interesting combinatorial object with the important property of having the maximum Hamming distance to the set of all affine functions. Later, the research in this area was stimulated by the significant relation to the following topics in computer science: coding theory, sequences and cryptography (design of stream ciphers and -boxes for block ciphers). Kumar et al. in [1] generalized the notion of Boolean bent functions to the case of functions over an arbitrary finite field. Complete classification of bent functions looks hopeless even in the binary case. In the case of generalized bent functions, things are naturally much more complicated. However, many explicit methods are known for constructing bent functions either from scratch or based on other, simpler bent functions.
Given Recently, weakly regular bent functions were shown to be useful for constructing certain combinatorial objects such as partial difference sets, strongly regular graphs and association schemes (see [3] and [4] ). This justifies why the classes of (weakly) regular bent functions are of independent interest. Throughout this paper, with odd stands for the positive square root of . For a comprehensive reference on monomial and quadratic -ary bent functions we refer reader to [5] .
In the present paper, we take an odd prime and examine prospective -ary bent functions having the form with and arbitrary integer exponents for . Functions of this type with both coefficients being nonzero are called binomial. We prove that is a weakly regular bent function for and find the exact value of its Walsh transform coefficients. This is the first proven infinite class of nonquadratic generalized bent functions over the fields of an arbitrary odd characteristic. It is interesting that in the binary case when , the decimation which is cyclotomic equivalent to the exponent in the first term of the above bent function, was studied by Niho in [6, Theorem3-7] and Helleseth in [7] . They proved that the cross-correlation function between two binary -sequences that differ by this decimation is four-valued and found the distribution.
Note that the only not weakly regular bent function known so far is the power function from [5, Fact1] . Here, we present a binomial with this property.
Fact 1: The ternary function mapping to given by , where and is a primitive element of , is bent and not weakly regular bent.
It is interesting to note that for . Unfortunately, we were not able to find a family containing the function from Fact 1. Naturally, more binomial bent functions of these types can be constructed using cyclotomic equivalence of exponents and coefficients. 0018-9448/$26.00 © 2010 IEEE
II. PRELIMINARY RESULTS
In this section, we present some preliminary results. However, they may also be interesting as independent finite field problems. The finite field is a subfield of if and only if divides . The trace mapping from to the subfield is defined by . In the case when , we use the notation instead of . (2) If is a nonsquare then select with (note that such is a nonsquare in since is odd) and write for . Then
Since runs through all when runs through the elements of with , then the inner sum in (2) is equal to zero. If is a square in then and
. Therefore, the sum in (2) is an integer, the average value of over all the elements with (resp. ) is equal to (resp. ) and we obtain Thus, the above inequality becomes an identity leading to for any with . Also that is the lowest possible value of these sums of squares and which is possible only if (resp. ) when (resp. ).
Let be even and denote a cyclic subgroup of order of the multiplicative group of (generated by , where is a primitive element of ). Denote subsets of containing squares and nonsquares respectively as and Also, if then for any and any fixed denote and Note that and thus, . is a unique solution in of .
In some cases, we can find the root of (5) in . Assume . Then and for any . Thus, (5) takes on the form that has exactly one root in which is . Therefore, if then for . Also note that roots of (5) 
